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10 m^mmfam z F\z3otf&<y~ hmmmm^vxit po i y -si snx 
/\° z/pymmm^ t. vxm&mm itwspm (h 2 so 4 -h 2 o 2 

-H 2 0) > APM (NH 4 OH-H 2 0 2 -H 2 0) . HPM (HC 1 -H 2 
15 0 2 -H 2 0) v DHF (HF-H 2 0) ^te#^£Jig#b^TV><0^ W 

uz< ^mfrmmf&mm® entire 

- Jj, I CtLS I^Cf^i^W^^tl MLhfc?«£ 

*u-7-iiii^ttbT(t .wtfcr*wF9 - 19768 m'&m%. 

25 tfWWl 2000-47401 ^&$g£:fB1t&£n§£ 5 fc, 7 v \mM.i&m& 

mm± cine © a ^ >x viTti©^t^^ fc. 
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lilf^J&ffl^fcSB©ii (CMP ; Chemical Mechanical Polishing) fi^ 

Tl^„ IfOS{bl©CMP^frofctCH DHF (HF-H 2 0) 4>A 
PM (NH 4 OH-H 2 0 2 -H 2 0) #©S^»Sffl^fc^7«^ 

ff^nxv^o 1^1^, tr^yy-xM^u, mkn-mtz&m (ak a 1 c 

15 ^mm<om(Dmm\t. 1 c^ls if ©ftftiftv^aii/^w 
©Mis Kgjs £ n& . fc^-r M^ttt i # u co^sijsitt ^ 

&mm<D-z zfe&mwu. yy?)v&^yymFf=LT)W^yy?u-%. 

20 AK Al-Cu,Cu, Ti Nf (DmU^m^zMT ^{gM^fe^«^fc 

. ig 1 . (1) ^ y^tf^RtKS^ v ikmm.<D'pfc <t s bii; (2)^01^^ 
25 m2. (1) 7vikmmm$myyi\Mm.<D'M&< t% ^^^xm 

1 mt.fr zmmztiz y ^«iwi7^ft#toi!>ft <t%i 
3 1 \zmm<DW&mm.®Mo 
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m.3. (2) ^^nm^&^ir&^mmm^ n, n- ^^^j^ji/ats h\ 

N, N- ^^^VT-l: b 7 3= h\ &*.5r)WVtt$''\*, N - 2 - tf D ; 

U H i , 3 - 2 — < s ^/y s?y > ; * ^ / — ;k x^ y - 
;k ^y^ow^n-^ <ip a) , l -y"un/—)W i-y*&;— 

-^>#y— ;k l-'v^y-y— ;k i-a^/-;k 4-*\7&.s— ;k 

yntfi/>^ua-;K 2, 3-^>^— ;k ^Uiru >&£gd^U3- 
10 — )vm ; 7"fe h >^ r-feg^r-fe i> ;* ^xgvvy h >mo^r h >m ; 

TthnhU;k 7°n t!^-x KU ;k ^d-KU;k <y^oxhU;k 
p ttzsy )V=r\i VfzE<DT)V<T\=. \*m ; x^w>^y a.— /i^y^^x 
15 7 r/^ioc-r x;i-5S;^©T;^i/>^u ^-j^y'TMJi/x-T^ ; x h 

;K ^>^7Mn7 a DAV- ;K 2, 2, 3, K'77MD7°D/V-M 
if©7y*7^3-)I/ ; 7^* 7 >&tfx h n ^ ^ >^ S fct^f ^ S I«n 

20 S4. (2)^PM^^WT§^m^^ 7;^-;TO^h»6 

ms. (2) v 7 tt p t!^T;vn-;i/, x^ y —mc&*& 

m6. (2) ^mm^mmm^T^ h >t & d > *©awe*« 20-4011% 

517.. (DNR.F (RH H-XI»oT, !7s/*IlC^TWlSnTV> 
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^^>) -r;a^n§a^;yfb^k©s^ o. ooi~ i nm%, (3)7X?« 

]«8. (1)NR 4 F (Rfck ^—XKiSfcoT, ^ySWR^TfWSIlW 
TfeJ^MSfS^U < fefcfr^WTS^iifffc 1-12 ©7J^J«, 7 y *JR 

10 itWAiOWkSbSfi 1 Ki%^T&^/XttN R 4 HF 2 < R«M8Bfc^$ tltc 

's*s 2o~4o sta%, (2) mm&T-t v- >^ i fcfam(^#/Bmj&i&u 

mn. (4) r~^>^im^tt?w\ *;nfc>6y£&iirrs zt&mmt 
-?z>m i o izmm<Dffi&mmj&®)o 

20 3S12. (4)Tn^>^ffi&l4^\ C n H m C 6 H 3 (S0 3 H)Oph(S0 3 H) (phtt . 
7x-l/>«, ntel~3 0©Kit m«3-6 1©lt^It) "T^Stl 
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25 9! 13, (4)T:-^->^#©^'ft»5C n H m ph (S0 3 H) (phtt7x-I/> 
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m 1 4 . (4) 7^>&mfit&&ffl<D&&mw> o . o o i ~ i o sfi%-r 

S15. (1)NR 4 F (Rtt, -TO— XttSifeoT, ^ylSJif^TfflKftitlX 
^T%&^W.mB V < 1 — 12 <D7)V*r)\*& 7ym 

nfct*OT?*s^ x~m&n&m7yik%M<Dmm&o.ooi~imm%, (3) 

0«*%£*T, (4)7n^->jR||LiBflHSaf©«ft*«0. 0 0 1-1 
0 K«9Ss (2) V \Z)V7)Vn — ;K / ^ 7 — 

10 &/ f ct§^6itin§^< <hfe i it %%>m i o KSB«©i5fe^sa^i&. 
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J&f&fefeU 3>^^>3}t-;K ht*-;k *^;i^-k 
^;HH^<HcD«fc^#Ufe^U S!lgt©fe56fc, 
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i?y*^)iTS.>, h'J^i/7a>, h'Jx^75X My°pt°;i/7$ 
MJ -f y y°P 5 > % h u y^;P7 5 ^omiix^^^WT 

/7Md^^7$x *Jy)VJru*^)VT^>, hVyjl jru^jiT 

^p<yy°plf;i.T5>> /V7MoW75X A— y^p^x^ 
^75>, n—y)V^-u^r^^-)Vr^>, V%—y)V^ru^)V) 75>, 
25 ^ (; , ?-7^tDx^) rs.>, & (A-y;M-p:/ptf;v) r$>, 5?' 
(a— y;^D-ryy°pt°;W 7S>> (;i-7jVtP7^) 7$x 
MJ (A— y;^p^^;w 7^>, MJ (A-y;i^px$p;p) 75X 
Mi (/V7MD7*nt:;w r$>\ mj (a— 7^ta-fy^Dt:;w 
7^x mj (A-7jvta^;w 75 ^^oitjsx^s&rr^ 
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mmmr^y ; ?;x^/^75x i?i/>s?75x 2- (2-t 
5yx^75y) x^/-;k ^x^/-;i/7$>\ 2 -xwayx 

-f V^Dfc^T^X^A, ^K^^V-T^X^A, hU^^;i/ (2- 
tPn*5/Xf;W T^^ex^A; rh77xX^7> ; &X')A&£©M 

^vib^«m4^T> ; &x^A©smm, *ffcdc*m*a. mm. 

15 *569!©7yYt7lc*»a[«, 7^<b7lc*Bfe (HF) i7> ; 6X7, fcFn 

JJgTOfj:^L5$ : #^4mT> ; E:X'7A©y^'fb7K^^ v X:a&^o 
bV^7yfb**»4IH^ NR T 4 F (R r teu H-Xlil^oT, ^yJKflFP 

25 ^mmmyvi&mmm-t, yy^mm mF) ^7^x7, 
d^^75 >m,- mmmr^ >m^\^mmr^ >me> 1M2 ©m, * 

fete, |gJte^ViU^#^m4^T>^xC7A©^y'fb7X^m^'T?fe^o SF 
SDW7yflSfC3IIRiKfa, NR' 4 HF 2 (R'teu HI— XteSteoT* 7yi 
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-7 v ikrnmmv? en§o n r 1 4 h f 2 £ ut^ nr 4 hf z cr in— 

hp §tBx.x, 'imm^mry vimu mpt\t^m=iy vityy^-*? 
&mM&f&mz^-£ft%> (2) ArDiff t§t wii tin n,n- 

> ; ;* ^ y x^ / ^ y d \i)VT)Vu -JKIPA), 1 - ^ 

n/w-;k i-y^y-;K 2-^y-;k t-y^/-;k 2~^^ 
l -7°uj-%j—)V, i -^>?/—;w l -^4^7 -;k l 
20 s—M 4-s\7'&/—ju. y~;K i-/-;k7;^-;K l 

-^#7— ;k 1 - F^fry — )Vf£E(DT)Vn— )Vm;^^Vy^^u—)V, 
1, 2-^DA>^-;k ^ntf^>^Un-;k 2, 3-^>>?^-- 

x^;p/r h >, i, K a^y± b >m£>ir b >m ; Y± hn.KU Jk 
25 7°Db°^-nhU;K 7^n-hu;k -r V^ar: h u;k ^>^/~hU;i/ 
«p - h y ;HS ; ^^7;kTt K T-fe h 7Vk5?fc H> y"u M^yy ;Hr 

>^ij3~ ;HE/x^;kx— ^;k ^x=F^>^tj 3 - / )^/^i /X -^ 
;k% i:©7)^ P y n — ;p^e y :r;i/^f ;kx~^;i/ ; 5 s - h 9 1 P b 7 ^ 
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io ^ j —jveos* j —jifrztz&ffi-fr Bm&n&'pfc < thi mv%> z>m&. 

15 Z$m7yfc%>Jt&<D'J>te< £fc 1@£0. 0 0 1~1S1%, (2)T;iO-j]/M 
89 — 99. 989 &t£(3)7K£: 0 . 0 1 — 10 ; #F£b 

< s> iummmm y v fcmmo'pu <t%im&o. 005 — 0. 1 

mm%, (2)7)Vn-)Vm8 9. 9. 9-9 9. 9 8 5«i%, &<^(3)7jc£0. 
0 1 — 10 K*%^tf. 
20 £ £ JM^fcte, (1)NR 4 F (Rteu m— XfciM&oT, 17 y mjgC^Tfll 

m^nx^x s b^^i£$i^b<»^^-r^^mfci-i 2, «F*u<f± 
^M^^^-r)^$ti§ ? ^ ttsoi^^ 1 «i%ra57xttN r 4 

HF 2 (R«tuf3^e$tlfct^DX^§) T^^n^S^^yfbtJm©^ 

25 a* 0. 001 - 1 mm % s (3) #*flB&* 1 0 (2) bbp^h v \dv 

yv\YMWD'p?$,< ii% li^O. 0 0 1-111%, (2)7" h >m 5 9 — 7 
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9 . 999 mm% s m$(3)7k% 2 0 - 4 0 ; b < «(i)^ v it 

mmRz^myy^m.<D^<thim^o. 005-0. mm%. ^ 

h>ms 9. 9r7 9.. 9 9 5 3fM%, %.Z$(3)7k%: 2 0 — 4 OffM^tfo 

(1)NR 4 F (Rte, Xfcmft^T, 

i~4 ot;^;ps, ^ y mw^ xwrnz ftx^x %&^7 x.~)vm~xfe7k 
mim^^T) xmzn&y yitmm.<omm& 1 mm% KTsuvxiiN r 4 
h f 2 (R^gufB^ttsn7tt^o-efe^> ir^^n^a^ yMjitoa* 

0. 001- 1 Jt«%> (3)7jcl»^ 2 0-4 0 (2)@^T-fe b>X 

io 

15 7^>^Wtti^$l^ 0 

Tn^->^®^'14^I ( hL'T^ fbjcX^— ISaS -COOM, -S0 3 M, 

-0SO3M (Mit&mm^ r^zi >>Axii#siif ^st) x^-s^-n 

Jj;^>tl©MTOJtbTH CF 3 (CF 2 ) a COOH> (CF 3 )' 

♦ 

2 CF (CF 2 ) a COOH\ HCF 2 <CF 2 ) a COOH; C F 3 (CF 2 ) a (C 
25 H 2 > b COOH, CF 3 (CF 2 ) a CF=CH (CH 2 ) b COOH, Cl (CF 
2 CFC1) p CF 2 COOH {fcfcbv ate2-l 7<2l£gt bttl-2©it, 
ptel~9<£>gifcTr&;5 0 } MU\zznZ(DT)lZiV&mi&, T>^UA 

^n&^^fl^bT^ CF 3 (CF 2 ) a COONa> (CF 3 ) 2 C F (C 
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F 2 ) a COONa, HCF 2 (CF 2 ) a COONa, CF 3 (CF 2 ) a (CH 2 ) 
b COONa, CF 3 (CF 2 ) a CF = CH (CH 2 ) b COONa, Cl (CF 2 
CFCl) P C F 2 COON a^i'»f 5tl§ 0 - 

,^M>ti©.WWJtlT{l C c H 2c+1 S0 3 HU C c H 2c+x O (CH 
5 2 CH 2 0) d S0 3 HXtiC c H 2ctJ -ph-S0 3 H phte:7n:~l/> 
c«5~2 0©lt« d(i0~2 O0^it} ; C n H ra C 6 H 3 (SO 
3 H) Oph (SG 3 H) {p h.te7ii~U>^ nttl~3 0®l^ mte 
3~6 1©it^tK C n H m ph (SO3H) {i>hUy^-U>m. nte 
1-30 ©»c, m\$ 3 ~ 6 1 (Om^T^t) ; ~RZJmtl 6> (D&MM, 7 >^ 

10 m-Ta>m> m~7*>m.. ^ht $>m.f££&mwiE>n%o 

ZtlZ&mfamt bTSC n H 25 0(CH 2 CH J G) 2 S0 3 N a, C 9 H 19 p hO 
(CH 2 CH 2 0) 4 S0 3 Na> C^O (CH 2 CH 2 0) 4 S0 3 Na, C 6 F U 
phS0 3 Na, C 9 F 19 0phS0 3 Na, R""CH=eH (CH 2 ) ,S0 3 N 
a {R""S£> CjH m , CjF^CjHkFi^U jS0~30Ol^ 
15 m«l~6 10lt, kttl~6O0lt> 1 »1~6 OOtt^t}, C 
i2 H a O S O 3 N a ■, C B H S p h C 6 H 3 ( S 0 3 H)0 p h ( S 0 3 H) tl%> 0 

T^^WttfJtlTfl ±mzM7jk^fe%<D<D*-T:h. C n H m C 6 
H 3 (SO3H) Oph (S0 3 H) {phS7i^l^>I, nKl~3 0(5i 
WZ* mte3~6 lOlt^f} ^^n^>Yb^S:lXC n H m ph (S0 3 

20 H) { p h, n&tfm\tmm\zfemznniWiQ-e&z>} Tt$n§ft^ti; 
^t^wttiiit»> m>7kmm— m& -r' (ch 2 ch 2 o)' q 

R"Xte-R'0 (0H 2 CH 2 O) q R" {ftffE:^ R"\%7mj%^X\%mm$k 1 
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• (XDmi&m^ q^o~3 o(Dm$k%mT, } t&s^u' 

5 C 5 F 17 0 (CH 2 CH 2 0) ,CH 3 (q = 0~3 0) . C 9 H ls ph (CH 2 CH 
2 0) 10 H, C^O (CH 2 CH 2 0) ,H, C 9 H 19 phO (CH 2 CH 2 0) 10 H, 
.C 9 H 19 phO (CH 2 CH 2 0) 5 H V C 8 H 17 p hO (CH 2 CH 2 0) 3 H, C 8 H 17 
ph (CH 2 CH 2 'o) 10 H {5$<f, phtt7x^l/>I^f} „ 

ti^>^m-mm l &M^ i>tu R'"NH 2 ~m£n& i mrsi >> r"' 2 nh t? 

10 S^tl-B 2 175 >v R"' 3 N ~Cm-&?lZ> 3175 >\ [R"' 4 N]M'^$tl^ 4 

< t$ oh ^«^$nx% j^mii^ i/ < ^i^^rr^*^ 1 - 3 0 © 
r;w«, 7 v mm^% v < 1% oh STti^nT^^vy ^-^xra: 

15 mz.\xrm(D^m\^mf}mn, e>n& 0 

CH 3 (CH>NH 2> (CH 3 (CH 2 )n) 2 NH, (CH 3 (CH 2 )n) 3 N, (CH 3 (OT 2 )n) 4 NCI, 
C^CCH^nNCCCH^nOH),, CF^CF^nNHa, (CF^CT^NH, (CF 3 (CF 2 )n) 3 N, 
(CF.CCF^NCl, CF 3 (CF 2 )nN((CH>OH) 2 , QH 5 NH 2 , (CH 3 ) 2 (CH 2 )nNH 2 {jtufHi^ 
ntel — 3 0(Dmm^^> o } o 

&%©Tfcmt^ 0.0001—10 nm%nmx^ 0 , 0.001—5 n%g 
jg^s?*b<, o.6i~i st *%*i^$?f; uv* 0 
^mw'\mw7-*>mmmm)}<Dm-&te. 0. 001-1011%^ 

mm.wzsmy ytt.mmz>'p-tsL < t t>.i 0 . 001-1 (2) 
njM^^^-r§^»^ 2 9 — 9 9 . 9.88 nm%, <3>7K^ 0 . 0 1 — 6 0 
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Ii%W4)7-t>^Mffi^l^ 0 . 0 0 1-1 011%^ ; m £U 
< «(i)^ y ttMWCBLUm? v Mjit <z>4>& <t i blS^0.0 0 5~lf 
(2)Afni;f^tt§fW«5 8. 0-9 9. 9 7 5m(3) 

7jc^r o . oi~4o nm%ms{A)7^>^wm^n\^ o . oi~is 
^Y)M^mzn, (dnr 4 f (r{*> m— xumt^x, yymm^m 

i~4 ^ trwx & 7 ain;^x«zK 

10 r 4 hf 2 (R\mmizmm-£fttc£:£>y-e&z>) TS^n§t7y«i® 

. 0.001- 'IRIX, (3)t|c»6 01I%MT> (4)r^t>W 

?g'l£&]<z>«D^o. 001-1 osi%, (2)a»*tf y^nt:;vT;i>n— 

15 

^ h7^?J!/7> ; e^A^W©lHl7> ; E^9i= 1 l, 

y;i/tf h— ;k 77 tf l — ;k 75 n-xf ©ii&tffoi^M^^. 

0#£l^£nSfc<DX&&V^> 3I#, 0. 0 1~3 0St%gST^D, 
0 . 5—10 l/V^. 
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x.y^>ifU—h&, 2 5ttl 0 0A/minOT, ^L<}J8 0A/ 
mi n-BTF, J;D;5?l£L<te6 OA/mi nj^T, #fc$?£l,<te5 OA/ 
minKTT$§.> 

5 

^mwm.0,m^> m-k^n^A k a i -cu, c.u, w, a i.-s i , 

Al-Si - CulOl«^^I}:ft§«tttSliU >v*X 

Xit£o 

20. X, F^x^>^J;DtufBM^ 

l/^b^^lCUT, H^^Xy^>^nc^DSuf3»X|I^^A 0 ^ 

->izjfmT^nm(D^ ^tir^mwmm^m^-r % mzm z\£& 
x#?>o z.<D£ot£j:mz£>\,)T. ¥m&g±u±izt%, tfT^-;K 
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SST? 0 . 5 — 30 frTtimB&BMTZ ZL-h \z £ V ft 5 £ t^*5. 

Atlas of IC Technologies: An Introduction to VLSI Processes by W. 
15 Maly, 1987 by The Benj ami n/Cummings Publishing Company Inc. £i8fS£ 

^mmw^mmmmu.. m^nm^A 1, ai-gu-, cu,w, ai 
-s i , a i - s i -cum<DWfc^&m\zM-r%&m'0t®L&mv, 

ws. tot, ^Bm^fflii^^ *m#mmzftttt& 
3^ a°>-^ & £<»iifc^?-r ^. b ffl^ u f amrr § £ t & @ w 
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S*a@grc o . 5- 3 o ^RflfaggMST 3 £ t fc«fc 0 ?t "5 £ £ ^"eit <§>„ £ 

:£^BJl<D»»te. «fflA^-> (mfcf, 0. 0 0 0 1 — 1 0 Mmll 

io. <Dfim&vi>o 

^mw^m^m^x^v^-^mm^n^r^m^mmi^ mm-znx 

(0! Atlas of IC Technologies: An Introduction to VLSI 
Processes by W. Maly, 1987 by The Benjamin/Cummings Publishing Company 

inc. izmMztxttm iz^x. m^rmm^m^mm^tim^T^ 

i ; ^7 y Mffi^tt^^^Il/^ K (11) ®?6lc J; DM£fS£ 

20 -r&ffrgr^ niz&vfrmi^TMV7kmmzMT%mffi^m±T&m& 
K>m.^^t^>it^m. miz&vftmv7)i%V7kmmztt't%mm'&ftm 
v) mz& vwt&m±^-%ik'&yo, mm\m$T)v* u wm^mm^m-r 



WO 01/81525 



PCT/JPO 1/03620 



18 

z/teE\z,kr>$£^z>z:ft)^%z> 0 tit-ox, ^mw<Dm&mm.mmfo. # 
io 5~4o "c©*, 0 * v < i^mmm-v o . i~3o ^ri@M«T s 

te^mM^£&s$$nxji£, cMP*fro3fc:«, ^^bb»* 

StlTH-S^fiS Atlas of IC Technologies: An Introduction to VLSI 



nHOH COCA -t I ^ 
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Processes by W. Maly, 1987 by The Benjamin/Cummings Publishing Company 

inc. izmmzntcftm izm^x, m*rmm<Dmmfemm^tmn:ir2> 

.OTfc33^T> WMtm<D2iy^>sfU— KfiRu d o 1 f Re a 
se'achtt. Auto EL— I I IXU7V^ — & — Si^TXyfy 

15 H»Jl~8^tK]:b»Jl — 5 

^Sfc&ll : NH 4 • HF 2 (0.01wt%)> 7k(0.3wt%), IPA ;' 

^WW2 : NH 4 • HF 2 (0.085wt%)% ?J<(0.3wt%). WO IPA ; ' 

^&S$I3 : NH 4 • HF 2 (0.01wt%), NH 4 F(0.065wt%), 7jC(7.5wt%), 31 D IPA; 
20 4 : (CH3) 4 N • HF 2 (0.3wt%)> 7K(7.5wt%), $1*9 IPA ; 

5 : C 8 H 17 NH 3 • HF 2 (0.5wt%), 7jt(7.5wt%), & t> IPA ; 

SfeBfi0»J6 : NH 4 * HF 2 (0.085wt%)% NH 4 F(0.11wt%), 7R(7.5wt%), fM D MeOH ; 

^K50U7 : NH 4 • HF 2 (0.085wt%)^ NH 4 F(0.11wt%> 7K(7.5wt%), g&D EtOH ; 

MMM 8 : NH 4 * HF 2 (0.04wt%;K NH 4 F(0.10wt%), 7X(35wt%)> ^D7t b > ; 
25 Jt4$E0U :HF(5wi.%)> 7K(5wt%)> lD 7t h> ; 

tbW!l2 : HF(5wt%), 7K(5wt%), S0 I PA; 

Jtt£0!l 3 : 0.29wt%T >^EX TtK ; 

VcJ&M 4 : 0.5wt% !7 v M ; 

itWWS : HF(0.125wt%)s NH 4 F(40wt%^ ^DtR. 
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10 NH 4 • HF 2 <Dmm$: 0.01wt%-eH^ b , I P A Oitm^WTfOm 2 (?K 

CD^frTlr^^ \zmm Vfz. C u > Ah I C P -M S *t?38lj£U 
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5 warns : ^ij7-»n«i (nmmimtei>) 

mm\zA i la^Bcn/TiN a- a i s -tot* m^smm^^mmvr^ 

^fd i — 4 cDv^n^cDa^fc 2 5 o ci? i o frmmk u# u "t-cd^iiwl 
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ft*;, gif©!^^!/-}*^ Vs-rnfe (A/m i n) 
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*&j\sm'k'&'t)M&<. b^fex^u— ^Tt§oT v cmp^© 

UMI 9 ~ 2 8 J&tfttMm 6-7 

20 JS«1J9 : CAQft(S0 3 H)Oph(S0 3 H) (0.15%) , NH 4 F (0.22%) , 
7jc (7.5%) > 380 b?a; 

1 0 : C 12 H a C 6 H 3 (S 0 3 H)0 p h(S G 3 H) (0.15%) , NH 4 F (0,185%) , 
tK (15%) . W0 IPA; 

l l : C 12 H a QH 3 (S 0 3 H)0 p h(S 0 3 H) (0.15%) , NH 4 F (0.185%) , 
25 7X (20%) > IPA ; 

1 2 : C 12 H 2 QH 3 (S 0 3 H)0 p h(S 0 3 H) (0.15%) , NH 4 F (0.185%) , 
7jC (25%) , SID IPA ; 

mMW 1 3 : C^H^ C 6 H 3 (S 0 3 H)0 ph(S 0 3 H) (0.15%) , NH 4 F (0.185%) , 
Tfc (30%) , W0 IPA;. 
30 l»M 1 4 : C^H* C 6 H 3 (S 0 3 H)0 p h(S 0 3 H) (0.15%) , NH 4 F (0.093%) , 
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7jC (7.5%) , m0 EPA; 

mMM 1 5 : C E H a C 6 H 3 (S 0 3 H)0 p h(S 0 3 H) (0.15%) , NH 4 F (0.093%) , 
7jC (15%) . 310 WA ; 

l 6 : C^K* C 6 H 3 (S 0 3 H)0 p h(S 0 3 H) (0.15%) , NH 4 F (0.093%) , 
5 7K (20%) , 310 D?A; 

1 7 : C^H^ C 6 H 3 (S 0 3 H)0 p h(S 0 3 H) (0.15%) , NH 4 F (0.093%) , 
7k (25%) * 58 D IP A ; 

1 8 : CJH^ C 6 H 3 (S 0 3 H)0 p h(S 0 3 H) (0.15%) , NH 4 F (0.093%) , 
7jc (30%) , m<0 IPA; 
0 MMM1 9 < C^H^ QH 3 (S0 3 H)Oph(S0 3 H) (0.075%) , NH 4 F 
(0.185%) , Tit (7.5%) x 310 EPA; 
mMM2 0: C E H a QH3(S0 3 H)Oph(S0 3 H) (0.075%) , NH 4 F 

(0.185%) , 7jC (15%) , mO IPA; 
mffiM2 1 : C 12 H^ C 6 H 3 (S0 3 H)Op h(S 0 3 H) (0.075%) , NH 4 F 
15 (0.185%) , 7jC (20%) > 3I0IPA; 

mMM2 2 : C^H^ QH 3 (S 0 3 H)0 p h(S 0 3 H) (0.075%) , NH 4 F 

(0.185%) , 7k (25%) > 3S0IPA;. 
5^0112 3 : C E H S C 6 H 3 (S 0 3 H)0 p h (S 0 3 H) (0.075%) , NH 4 F 
(0.185%) , 7K (30%) \ 310 ipA; • 
20 ^»J2 4 : C I2 H S QH 3 (S0 3 H)Op h(S0 3 H) (0.075%) , NH 4 F 
(0.093%) , 7K'(7.5%) v 310 EPA; 
mmm2 5 : C 12 H 3 C 6 H 3 (S0 3 H)Op1i(S0 3 H) (0.075%) , NH 4 F 

(0.093%) , 7k (15%) , mwA; 
mMM 2 6 : C 12 H 3 C 6 H 3 (S0 3 H)Op h(S0 3 H) (0.075%) , NH 4 F 
25 (0.093%) , 7k (20%) , 310 EPA; 

7 : C^Hjj C 6 H 3 (S0 3 H)Op h(S 0 3 H) (0.075%) , NH 4 F 
(0.093%) , 7k (25%) . 310 EPA ; 
*IW2 8 : C^Hj, C 6 H 3 (S0 3 H)Op h(S0 3 H) (0.075%) , NH,F 
(0.093%) , 7j< (30%) , 310 EPA; 
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\mm 6 .: ^^.0(0^0^0)^(0.15%)^ NH 4 HF 2 (0.01%) > NH 4 F (0.065%) , 
7j< (7.5%)\ mi)WA; 

MM7 : NH 4 F(0.055%)> 7& (10%) * BID IPA. 

5 i«$J8 : ^^;ntl«v (^BMfe^D) 

2 2*C(D«#!|9~2 8^tJ?J:bWJ6~70m^l 0 0g^3cmX3an 
®CufXh t:-X, Al £a:A, W>3iA£Sy* 3 O^S?f U 
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10 S^oTVi§je®]&t*50?, OT(Z>f£Ifc#y 9 ~ 1 0 IZte^T^tomfe 
SlfcAl IBHS(Ti/TiN Jg-A 1 JB-Ti/TiN M<D 3 »*J*)&J|g|ri,;fc$' 

HBnft*®i:^pisi*tt5'>y n >!>xas, ^»H9~2 s&rx 
20 Jttm 6 ~ 7 ©vi-rn^o«afiJc%fc 2 5 "c-r 1 0 $HHi«ift 1^ u t— odsij§§ 
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5 09 6 ~ 7 <DV^-rn^COtofe%fc 2 5 1 0 #HJi&iS b# U ^— ^#t/tf>S!j 
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h1fit>ft%> e SSfc, *SS?9ia^4feW:> ©JBAttT?*D; g«M£x>.y 
10 ?>^tS©T, CMPt«}:feffi^5t^Tf 5. . 
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i . a) ?y ikmrnrnm? vitmu^pu <t%im;(Z) Afn^t 

3. - (2)^^DIC^£:#T£^«^\ N,N-^fMM75 H> N.N 
10 -^Wth75R ^^kX^^F, N-*9W-2-fcfPU 

H^> i, 3 ji/- 2 s^/'J ^/ > ; ^^;-;k x^y-;k 
■iv7u\d)V7)Vu—)V (i pa) , l-yaAV.— ;k i->r^/— ;k 
;k t-7?s— ;k 2-^^;v- i -^n/w-jK i 

15 -^-^^y— ;k ;^7;vn-;K i ;k i - F^y— 
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